Oxidant injury to hepatic mitochondrial lipids in rats with dietary copper overload. Modification by vitamin E deficiency.
To examine the role of oxidant damage to subcellular membranes in the pathogenesis of copper hepatotoxicity, the effects of dietary copper overload and varying states of vitamin E on biochemical, histological, and ultrastructural features of rat liver were investigated. Weanling male rats were pair-fed for 8 weeks on diets containing normal or high levels of copper in combination with either deficient, sufficient, or excessive vitamin E. Hepatic microsomes and mitochondria, isolated by differential centrifugation, showed similar enrichment and recovery among all experimental groups. Evidence of in vivo peroxidation of membrane lipids (generation of conjugated dienes and thiobarbituric acid reacting substances) was present in mitochondrial but not microsomal preparations from copper-overloaded rats. Serum aspartate aminotransferase, alanine aminotransferase, and cholylglycine (which were increased in all copper-overloaded rats), as well as mitochondrial thiobarbituric acid-reacting substances, were more elevated in vitamin E-deficient rats. In copper-overloaded rats, liver histology showed changes of acute and chronic hepatocyte injury with mild periportal fibrosis; electron microscopy showed abundant copper-containing lysosomes and dilated cristae of hepatocyte mitochondria, findings similar to those in the liver of humans with copper-overload disorders. These findings suggest that an oxidant injury to hepatocyte mitochondria may be one of the initiating factors in hepatocellular damage that leads to hepatic lesions in copper-overload states in humans.